The dielectric functions of NbxMo1−x alloys (x=0.2,0.5,0.8) and of Nb with 10-at.% Zr, with 20-at.% V, and with 20-at.% Ta were determined in the 0.1-25 eV energy range. Some of the interband region below 3 eV can be interpreted on the basis of the rigid-band model for Nb-Mo while the large structure at 4-4.5 eV cannot be so interpreted in any of the alloys using existing bands. An examination of all the alloys shows that there probably are distortions of the bands due to strain and potential differences. The transitions beginning at about 9 eV, from the Fermi level to a flat band above, are seen to have delocalized final states. All the alloys show two volume and two surface plasmons like those of Nb and Mo. 
we can compare our data with those of the pure metals measured previously" both for interband absorption effects and plasmon phenomena. We conclude that the rigid-band model without electric-dipole matrix elements can explain the spectra for Nb-rich alloys with Mo in the 1-3 eV region, but it is poor at higher energies, that alloying does not cause major changes in optical selection rules, that two volume plasmons exist in all our alloys, as well as in the pure metals, that the higher-energy plasmon shifts as expected from a free-electron-gas model, and, finally, that there is little additional damping of the plasmons in these alloys due to impurity scattering.
II, EXPERIMENTAL
Samples were spark-cut from electron-beam melted ingots. They The gross features of the interband conductivities of these alloys are similar to those of Nb or Mo, already published. "" Figure 5 shows the conductivity of the Nb-Mo alloys. The intraband conductivity has not been subtracted out, for there is enough interband absorption at our lowest energy to preclude obtaining any meaningful Drude parameters. As can be seen in Fig. 5 , the prominent peak at 5 eV in Nb shifts to lower energy and becomes somewhat larger as Mo is added. The 2.5-eV peak is unchanged, and a shoulder grows at 2 eV as Mo is added. (The region above 9 eV will be discussed later. } Figure 5 is similar to data recently published for the V-Cr, " Fe-Cr, "
and Ta-W-Re" systems. ' The structure reported by Bol'shova and Leksina" at O. V eV in the conductivity of Nb with 15-at. % Ti is not apparent in our conductivity spectrum for Nb with 10-at. /0 Zr. Figure 6 shows the conductivity of the alloys of Nb with Zr, V, and Ta. The peak at 2. 5 Fig. 7 that adding Mo and Zr to Nb have opposite effects on the conductivity edge at 1-1.5 eV, but similar effects on the peak at 5 eV and in the 10-20 e7 region. For V and Ta, (Fig. 8 ) the effects are again opposite in the 1-1.5 eV region (V is like Zr; Ta is like Mo), but opposite in the 5-eV region as well. Ta produces little change above 10 eV, while V gives a change opposite to that caused by Mo and Zr. Figure 9 shows the effect of adding Mo to Nb and of adding Nb to Mo. Over most of the spectrum, one is nearly the negative of the other. Fig. 10(b) can be explained in a simple way. The conductivity of the 20-80 alloy has a shoulder at about 1 eV (Fig. 5) . There is asimilar structure at about 1. It is premature to say that the Nb-Mo spectra require a small change in the bands upon alloying. It is clear that a change easily could produce difference spectra as large as those found, for such is the case in the Nb-V and Nb-Ta systems. Here small and not-so-small changes in the energy bands are responsible for the entire difference spectra.
In order to interpret the data on the V and Ta, alloys one must have, at the rninirnum, bands for both pure metals calculated. by the same method.
Mattheiss"' has calculated bands for Nb and Ta, 
